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A. ACCIDENT

Accident Type: Light Rail Vehicle Collision with End-of-Track Device

Location: Norristown, Pennsylvania

Date: May 11, 2025

Time: 9:45 a.m. (Local)

Train: SEPTA Norrisotwn High Speed Line LRV 153

B. DRONE GROUP

UAS RPIC Sheryl Harley
NTSB
Washington, D.C.

UAS Visual Observer Joe Gordon
NTSB
Washington, D.C.

C. SYNOPSIS

On May 11, 2025, at about 9:45 a.m. local time, a northbound Southeastern
Pennsylvania Transportation Authority (SEPTA) single car light rail vehicle, Car 153,
carrying 15 passengers and 1 operator on the Norristown High Speed Line (NHSL)
collided with the end-of-track bumping device at the end of track 1 at the Norristown
Transportation Center station in Norristown, Pennsylvania. The vehicle event recorder
indicated that SEPTA Car 153 was traveling 11 miles per hour at the time of impact
with the bumping device. 2 passengers sustained critical injury with one being life-
flighted to a regional trauma center. Seven other passengers were transported by
ground ambulance to local area hospitals. The weather, at the time of the accident,
was 68 degrees with no precipitation or obscuration.

D. DETAILS OF THE INVESTIGATION

1.0 The Equipment

Mapping and imagery flights were conducted on Monday, May 12, 2025 using
the NTSB Parrot Anafi Thermal drone. The sUAS' uses a cloud based flight plan for
autonomous mapping that incorporates a Network RTK to achieve centimeter level
drone positioning and accuracy. The sUAS is equipped with a RGB2 camera with a 21
megapixel sensor and an equivalent 35 millimeter focal length. Videos are captured

' sUAS- small Unmanned Aerial System
2 RGB is a type of camera that captures color images by separating light into three main colors:
red, green, and blue.
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in MP4 format and photographs in JPEG. A 4K UHD resolution is standard for both
photos and video application.

2.0 Procedures

A total of three missions were conducted utilizing the sUAS to capture the
accident scene. The accident occurred on May 11, 2025 at about 9:45 a.m. on the
elevated number 1 track adjacent to the platform located at the Norristown
Transportation Center station. As a result of the collision with the end-of-track
bumping post, the rail car was pushed backwards before coming to final rest several
feet from the end-of-track device. The rail car remained in its final rest position during
the documentation of the scene using the sUAS.

The drone flights were conducted in a combined use commercial-residential
area.The GPS latitude and longitude coordinates were 40.11354, -75.3452. The
accident scene is located in uncontrolled, Class G airspace. The closest air fields are
Phildelphia International Airport located approximately 18 miles to the southeast and
Wings Field airport, a general aviation airport, located approximately 4.5 miles to the
northeast. No authorization was required for conducting sUAS operations at the
scene, below 400 feet. Flight operations began at 8:30 a.m. and were conducted at
an altitude of 128 feet above ground level (AGL). See Figure 1 below.
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The day before the aerial operations, the RPIC walked the scene to identify any
hazards or obstructions. The RPIC determined that the best location for the launch
and recovery operations was a large vacant private parking lot owned by the local
school district. The lot was immediately adjacent to the SEPTA property and fenced
off from public access. The RPIC met with the head of security to discuss the use of
the parking lot. The head of security spoke to the head administrator of the school
district who authorized the NTSB's use of the lot for aerial operations. While on scene,
the RPIC evaluated the height and position of the overhead Catenary system and
determined that it would not create undue hazard to the sUAS operation.? The
weather was checked the evening before the flight operations and again, the
morning of the operations, approximately one hour before launch. The weather
forecasted was for mostly cloudy skies with 10 miles visibility. The temperature was
67 degrees Fahrenheit with winds out of the east at 5 miles per hours. No
precipitation or obscurations reported.

On the day of the mission, the RPIC held a briefing with the visual observer
(VO) for the operation. The briefing included the mission parameters, expected time
of completion, emergency procedures and the re-verification that all hazards had
been identified. The launch was conducted from the pre-determined parking lot and
upon the completion of the three missions, the sUAS returned to the launch point and
recovered without incident. The flights were conducted under 14 CFR 107.

To obtain the aerial imagery, the flights were conducted in several segments.
The first mission was flown manually and the scene was captured using the double
grid technique to obtain still images. Two video flights were conducted to capture
the approach path of the light rail vehicle into the station, the track environment, the
location of switches, signals and protection devices. A total of 137 images were
captured along with one 167 MB video and one 195 MB video. During all phases of
the flights, the drone remained within sight of the visual observer. The sUAS was not
flown directly over any persons, not related to the operation, or vehicles.

3.0 Processing

After the images were captured, the RPIC obtained the Global Posiitoning
System (GPS)/Real Time Kinematics (RTK) data using a Emlid Reach RX Global
Navigation Satellite System (GNSS) device. The images along with the GPS data were
loaded into Pix4D Matic software program to create the point cloud and an overall
2D orthomosaic of the accident area. The scene encompassed the SEPTA Norristown
Transportation Center station, the elevated track platform and the end-of-track
bumping device. Figure 2 is a still image captured by the drone showing the final

3 The Catenary system is a system by which overhead wires supply electricity to the train as it
passes by use of a pantograph, a roof mounted apparatus, designed to collect electricity. The system
uses an elevated metal platform, to suspend the high tension wires overhead.
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rest position of the accident LRV and the end-of track bumping device. Figure 3 is a
image of the 2D orthomosaic generated from the aerial images. Figure 4 and 5 are
the generated three-dimensional point cloud images showing the elevated track, the
station platform and the light rail vehicle.

Figure 2 Still image of the accident light rail vehicle at final rest on Track 1
adjacent to the end-of-track bumping device. (Source: NTSB)

Figur 3 2D Orthomosiac sowing an aerial view of the elevated track, swing the
approach to the platform and the accident light rail vehicle at final rest adjacent to the end-
of-track device. (Source: NTSB)

DRONE RRD25FR012
SPECIALIST'S FACTUAL REPORT PG 6OF8



Figure 4 The rendered three dimensional point cloud image of the accident
light rail vehicle at final rest and the end-of-track bumping device. (Source: NTSB)

_ ' ~
Figure 5 The rendered three dimensional point cloud image of the elevated
track, the station platform and the light rail vehicle at final rest. (Source: NTSB)
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Figure 6, shown below, is a screen shot of the excel spread sheet generated by the
Emlid Reach RX GNSS device and shows the GPS data captured and used in the
completion of the mapping process. The GPS coordinates for the points of interest,
called Ground Control Points (GCPs), are depicted in an Easting and Northing format
with the elevation reported in ellipsoidal height.*

GCP Easting MNorthing Elevation
1 2640842 293030.8 -3.924
2 2640841 293030.8 -3.907
3 2640845 293035.4 -3.529
4 2640874 293072.6 -1.952
5 2640920 293172.5 0.281
6 2640950 293238.1 2.142
72640979 293300.3 4.061
& 2640979 293310.5 4.524
9 2640979 293310.7 4.476
10 2640973 293303.7 4,264

11 2641000 293357.6 5.793
12 2641008 293364.2 5.55
13 2641009 293361.6 5.174
14 2641011 293366.5 5.169
15 2641015 293375.1 5.697
16 2641012 293367.7 58.777
17 2641024 293321 4.862
16 2641029 293331.3 5.176
19 2041026 293324 4.826
20 2641038 293335.3 5.212
21 2640970 293183.8 1.447
22 2640968 293180.1 1.161

Figure 6 Screenshot of the excel spreadsheet showing the GPS
coordinates captured by the Emlid Reach RX for the completion of the mapping
process.

Submitted by:

Sheryl Harley
sUAS Aerial Imagery Specialist/RPIC

* Ellipsoidal height- is the height, in vertical distance, between the GNSS antenna and the
surface of the earth.
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